IN'THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


) 

) 

FEDERAL TRADE COMMISSION, ) 

) 

Plaintiff, ) 

) 

v. ) 

) 

BROWN & WILLIAMSON TOBACCO ) 

CORPORATION, ) 

) 

• Defendant. ) 


) 


Civil Action 
No. 83-19401 

AFFIDAVIT OF 
ROGER D. KAMM 


COMMONWEALTH OF MASSACHUSETTS) 

: ss.: 

COUNTY OF MIDDLESEX ) 

ROGER D. KAMM, being sworn, states: 

1. I am an associate professor of Mechanical 
Engineering at the Massachusetts Institute of Technology 
("M.I.T.") in Cambridge, Massachusetts, a position I have 
held since July, 1981 . I teach courses in fluid mechanics, 
thermal sciences and heat transfer to undergraduate and 
graduate students at M.I.T. In addition to my teaching 
responsibilities, I have been engaged, in recent years, in 
research in the areas of biomedical fluid mechanics, fluid 
mechanics, and mass transport. I received my training 
at M.I.T. (Ph.D., Mechanical Engineering, 1977; S.M., 
Mechanical Engineering, 1973) and Northwestern University 
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(B. S., Mechanical Engineering, 1972). A copy of my curricu¬ 
lum vitae is annexed to this affidavit as Exhibit A. 

2. I was engaged as a consultant by the Brown & 
Williamson Tobacco Corporation ("Brown & Williamson") in 1981 
Brown & Williamson markets a cigarette under the name 
"Barclay", using a unique filter design in which air drawn 
through perforations in the filter tip travels through four 
channels along the edge of the filter to the smoker's mouth. 
The resulting "dilution" or "Ventilation" of the tobacco 
smoke causes a reduced delivery of "tar" and nicotine to the 
smoker. 

3. The Federal Trade Commission ("FTC"'): has been 
concerned with charges, raised by the R.J. Reynolds Tobacco 
Company, Inc. ("Reynolds") and Philip Morris, Inc. ("Philip 
Morris"), competitors of Brown & Williamson, that Barclay is 
not appropriately rated as a 1 mg. tar, .2 mg. nicotine 
cigarette. R.J. Reynolds initially propounded a theory that 
Barclay smokers crush the Barclay’s ventilation channels with 
their lips. Philip Morris' theory has been that Barclay 
smokers block the ventilation channels by draping their lips 
over the tip of the cigarette. My consulting work for Brown 
& Williamson has therefore been concerned with determining 
whether smokers actually crush the Barclay's ventilation 
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channels with their lips or block the vents at the filter tip 
and, if so, what impact this has on cigarette ventilation and 

delivery. 

4. My primary work for Brown & Williamson falls 
into two categories. First, in 1981, I conducted a series of 
tests intended to establish the range of pressures exerted by 
human lips on a cigarette filter tip during normal smoking. 
Because R.J. Reynolds' had proposed that the FTG use the Filtrona 
cigarette holder in its cigarette testing program, these tests 
also sought to determine the range of pressures exerted by 
the Filtrona and other holders used in machine testing of 
cigarettes. These tests showed: (1) that the average 
pressure exerted by human lips in normal smoking is; about 34 
torr, far below the level of pressure which would be required 
to collapse the channels of the Barclay Actron filter; and 
(2) that of the three holders tested, only the Cambridge 
filter holder historically used by the FTC in its cigarette 
testing program approximates the average lip pressure found 
in human smoking. (Torr are units of measurements commonly 
used to quantify pressure. One torr is equal to 11.316 x 
IQ’ 3 atmosphere.) These tests are described more fully in 
paragraphs 7-14, infra . 

5. In the second series of tests, beginning in 
June 1983, I designed an experimental apparatus for use by 
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Brown & Williamson scientists in tests intended' to show how 
the ventilation achieved by the Barclay filter is affected by 
incremental increases in pressure on the filter tip, combined 
with changes in the depth to which the filter is inserted: in 
the mouth. The data resulting from these tests show that 
cigarette ventilation does decrease with higher levels of 
lip pressure and decreasing insertion depth'. At lip pressure 
well above the human average of 34 torr, with maximum simu¬ 
lated lip drape and minimum insertion depth, the tar and 
nicotine levels of Barclay smoke remain at or near the levels, 
predicted by the cigarette's historical "rating" by the FTC 
method (1 mg. tar, .2 mg. nicotine). In these tests, simu¬ 
lated lip pressures much higher than any individual average 
found in human smoking were required to obtain tar levels 
approaching those which Brown & Williamson's competitors 
claim Barclay delivers. These tests are described more fully 
in paragraphs 15-24, infra . 

6. To the best of my knowledge, the tests 
described above are the only scientific work ever performed' 
to establish the extent of human lip pressure on filter ciga¬ 
rettes and the effects of such lip pressure, together with 
variations in insertion depth, on cigarette ventilation and 
tar and nicotine delivery. This work has shown that, by 
applying pressure well over the average human lip pressure 
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and using a minimum insertion depth, the ventilation achieved 
by Barclay cigarettes is not impaired sufficiently to dleliver 
"tar" 1 and nicotine levels significantly higher than the II mg. 
"tar," .2 mg. nicotine levels at which Brown & Williamson 
rates Barclay. 

A. The Lip Pressure Studies 

7. My initial lip pressure studies were conducted 
in , 1981. As noted above, the objective of the 

tests was to determine: (1i); the pressure exerted on the 
surface of a cigarette filter tip by human lips during normal 
smoking; and (2) the pressure exerted by three types of ciga¬ 
rette holders used in machine testing of cigarettes. The 
three holders included the Cambridge holder, used in the 
FTC's cigarette testing program, and the Borgwaldt and 
Filtrona holders. The Filtrona holder was propounded by 
R. J. Reynolds, for use by the FTC in testing of Barclay 
cigarettes. 


8. I developed a special measurement system to 
measure the pressures applied by the human lip to the surface 
of a cigarette filter. A latex bulb, one to two millimeters 
in diameter, was mounted directly on the filter of each test 
cigarette and attached to a low compliance pressure trans¬ 
ducer with a short section of hypodermic needle tubing and a 
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teflon catheter. The entire system was filled with' water to 
avoid 1 the effects of air compression. A calibration procedure 
was also performed on each test cigarette to standardize the 
measurements obtained throughout the test. 

9. Thirty-one human subjects, tested individually, 
were used in this study. The subjects were directed to smofce 
the test cigarettes normally, with the pressure sensing bulbs 
centered on the lip. Both Barclay cigarettes and Rich Lights 
were used in these tests. 

10. For each puff, the pressure changes were 
observed on an oscilloscope screen and the peak pressure 
attained! during each puff was recorded. Three average 
pressures were computed for each subject: an upper lip 
average, a lower lip average, and an overall averaged 

11. Results of the human lip pressure measurements 
showed that human lips exert an average pressure of about 34 
torr. The range of recorded pressures was from 2.7 to an 
extreme of 133 torr. 

12. We next measured filter holder pressure on the 
Cambridge, Borgwaldt, and Filtrona holders by inserting test 
cigarettes in the holders, adjusting the position within' the 
holder until the maximum reading was achieved, recording: all 
resulting measurements, and determining an average reading 
for each of the three filter holders. 
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113. Each of the three filter holders was found to 
exert greater pressure than the average human lip pressure 
of 34 tocr, as follows: Cambridge, 1.4 times as large as 
the average lip pressure; Borgwaldt, 3.5 times as large; 
and Filtrona, nearly 15 times as large. 

14. The test methodology, apparatus, and results 
are more fully described in a report I rendered to Brown & 
in 1981. A copy is annexed to this affidavit as Exhibit B. 


B. The Lip Pressure/Insertion Depth Studies 

15. My initial studies did not control for varia¬ 
tions in the depth to which the test cigarettes were inserted 1 
in the subjects' mouths. Insertion depth is, however, believed 
to be a critical factor in ventilation studies. It is only 

at the relatively shallow insertion dtepths that it becomes 
likely that the phenomenon known as "lip drape" — the block¬ 
ing of portions of the filter tip at its very end' by the lips 
— will occur. As noted above. Brown & Williamson's compe¬ 
titor Philip Morris has been the principal proponent of the 
theory that "lip drape" occurs in human smoking of Barclay 
cigarettes, causing occlusion (blockage) of the cigarette's 
ventilation channels at the very end of the filter tip. 

16. Accordingly, on June 25, 1983', I 1 prepared, a 
dtesign, for submission to Brown & Williamson, of a mechanical 
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device which could reproduce the conditions which have been 
claimed to impair ventilation in real smokers. A copy of the 
written proposal I submitted is annexed to this affidavit as 
Exhibit C. The results of these tests strongly suggest 
that the data generated in R. J. Reynolds' and Philip Morris" 
dilution studies were biased against Barclay. 

17. As of this date, the lip pressure and insertion 
depth tests have been performed with a smoking machine. The 
tests were performed in Brown & Williamson's laboratories in 
August, 1983, by Brown & Williamson scientists who consulted 
with me to develop and refine their test procedures and 
methodology. I designed the test apparatus, referred to 
herein as the "Kamm holder," which was used to simulate human 
lip pressure for purposes of these tests. A sample of the 
Kamm holder is being submitted with this affidavit as Exhibit 
D>. On August 16, 1983, I visited Brown & Williamson's labora¬ 
tories in Louisville, Kentucky. At that time, I was able to 
examine the test apparatus and to review the test methodology. 
I have also reviewed the report which was prepared by James F. 
Nall, the head of Brown & Williamson’s testing laboratory, 
analyzing the test results ("the Nall Report"). The Nall 
Report reflects that these tests were performed substantially 
in accordance with procedures which I agreed upon with Brown & 
Williamson's scientists, and I am confident of the accuracy of 
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the results obtained and the correctness of the conclusions 
reached. Indeed, my only reservation about these test data 
is that the tar values determined in the smoking tests appear 
to me to be higher than normal, based on' the ventilation rates 
established in the ventilation tests. In other wordte, I.sus¬ 
pect Jthat the tar deliveries may have been exaggerated, for 
reasons which are not clear to me. A copy of the Nall Report 
is annexed to this affidavit as Exhibit E. 

18. The test methodology was relatively simple. 

As noted above, we were interested in assessing the impact 
of variations in lip pressure and insertion depth' on ventila¬ 
tion. Accordingly, Barclay cigarettes were tested in a 
ventilation test (unlit) followed by a smoking test (lit) at 
* various different pressures and at varying insertion lengths;, 
i.e. , with decreasing lengths of the filter tip inserted in 
the holdfer. The pressures and insertion depths used in the: 
test were based on the best information available about 
human smoking behavior. The Kamm holder is fitted with a 
silicone rubber tubing, which, when pressurized, is designed 
to mimic as closely as possible the pressure of human lips. 

The modulus of the tubing determines its compliance or 
stretchiness. A low modulus tubing, the thinnest walled, 
most compliant tubing available, was chosen for these tests 
to simulate the most possible "lip drape." A medium modulus 
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tubing was also tested to give a basis foe comparison'. The 
test cigarettes were tested over a range of pressures and 
insertion depths in holders of the two different moduli, low 
and medium, in the ventilation and smoking tests. The 
orientation of the test cigarettes, and of the Barclay's; 
four ventilation grooves, in the test holders was random, 
so as to replicate normal human smoking. 

19. The basic test apparatus consisted of:; 

(a) a Kamm holder, specially designed to 
replicate human lip pressure when inflated!; 

(b) an apparatus for inflating the Kamm 
holder to apply pressure on the test cigarettes; 

(c) a Gelman holder; 

(d) a device, similar to the Philip Morris 
PPA, for separately measuring ventilation through' the: ciga¬ 
rette filter and flow through the tobacco rod; and 

(e) a standard Phipps & Bird smoking machine. 
The test apparatus is more fully described in the Nall Report 
(Exhibit E), and can be made available to the Court upon 
request. 

20. In the ventilation tests, measurements were 
taken from a sample of 12 cigarettes. In smoke delivery 
tests using 60 Barclays taken from the same population' 
employed for the ventilation tests, the "tar" and nicotine 
delivered through the cigarette filter were recorded. 
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21. The significant results of these tests are 
summarized as follows: 

(a) Cigarette ventilation decreases with 
decreasing insertion lengths ( i.e. , less filter inserted into 
the cigarette holder) and increasing pressures, especially 
when the cigarette holder simulates maximum "lip drape." 

However, even under these extreme, "worst case" test conditions, 
ventilation fell an average of 14% — not 30% — as Philip 
Morris claimed in its work with the PPA. Moreover, even at 

the very highest pressure level of 85 torr — well above the 
average expected in human smoking — and the shallowest inser¬ 
tion depth (4 mm), with maximum simulated lip drape, average 
tar delivery did not exceed 1.5 mg. per cigarette, well below, 
the 4-7 mg. predicted by Philip Morris and the FTC. 

(b) There is more change in ventilation 
rates for the relatively shorter insertion depths when tests 
are run on a cigarette holder fitted with a low modulus, as; 
opposedl to medihm modulus, tubing. 

(c) There is more variation among cigarettes 
at the relatively shallow insertion depths and relatively high 
pressures. 

(d) At pressures of 175 torr, well above the 
highest average observed in any individual human smoker and 


five times the average level of 34 torr, 
average of 4.1 mg. tar. 
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22. Clearly, the FTC's claim that Barclay delivers 
3-7 mg. tar in normal human smoking is not supported by these 
tests — the only tests known to have been performed in which 
insertion depth and lip pressure were precisely controlled. 
These tests demonstrate that at the upper end of the: range of 
pressures reasonably to be expected in human smoking, and the 
shallowest insertion depths, with maximum lip drape — that 
is, under "worst case" test conditions — Barclay's tar deliv¬ 
ery did not exceed an average of 1.5 mg tar per cigarette. 

In my opinion, these data strongly suggest that neither of 
the two ventilation reduction mechanisms alleged to be unique 
to Barclay — neither lip drape nor channel crushing — is a 
likely cause of any sizable ventilation reduction: or increase 
in tar delivery during actual smoking. Other factors which 
might account for reduced ventilation and higher tar delivery, 
such as puff volume, puff duration, or hole blocking, can also 
occur in smoking of all other low tar cigarettes. 

23. By establishing the effects on ventilation of 
limited insertion depth, these test results also show how 
distorted ventilation rates and tar delivery figures were 
produced in Philip Morris' tests with the puff parameter 
analyzer. Since Philip Morris’ test subjects had limited 
filter insertion depth available to them in the PPA tests, 
they were more likely to occlude Barclay's ventilati 
grooves in those tests. 
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24. The test methodology, apparatus, and results 


are more fully set forth in the accompanying Nall Report 
(Exhibit E), to which the Court is respectfully referred'. 

7 >- 

' ^oger D'. Kamm 


Sworn to before me this 
• ft- 

c day of September, 1983 


8 a 

Notary Public ~ 
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